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DETAILED ACTION 
Remark 

• This Office Action is in response to applicant's amendment filed on October 25, 2004, which 
has been entered into the file. 

• By this amendment, the applicant has amended claims 1 and 16, has canceled claim 6 and has 
newly added claims 21-24. 

• Claims 1-5, and 7-24 remain pending in this application. 

Claim Rejections - 35 USC §112 

1 . The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

2. Claims 16-24 are rejected under 35 U.S.C. 112, first paragraph, as failing to comply with the 
enablement requirement. The claim(s) contains subject matter which was not described in the 
specification in such a way as to enable one skilled in the art to which it pertains, or with which it is most 
nearly connected, to make and/or use the invention. 

Claim 16 has been amended to include the phrase "the substrate configured to focus infrared 
light' 5 . However the specification fails to teach such. The specification only teaches that the substrate 
having the diffraction grating is configured to scatter infrared light. One skilled in the art would 
understand that scattering and focusing are two completely different optical functions. 

Claim Rejections - 35 USC §102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis 
for the rejections under this section made in this Office action: 



Application/Control Number: 10/607,655 Page 3 

Art Unit: 2872 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

4. Claims 1-4, and 7-8 are rejected under 35 U.S.C. 102(e) as being anticipated by the patent 
issued to Unno et al (PN, 6,641,985). 

Unno et al teaches a diffractive optical element and a method for making it, wherein the 
diffractive optical element, (please see Figures 3 and 4), comprises a quartz substrate, (21) having surface 
relief pattern formed on a first side of the substrate, and an anti-reflection coating (layer 22, in Figure 3 
or multilayer 23-24 in Figure 4), formed on the surface relief pattern wherein the anti-reflective coating 
has substantially the same dimension or width dimension as the surface relief pattern, (please see column 

5, lines 20-55). 

Claim 1 has been amended to include the feature that the anti-reflection coating formed on the 
surface relief pattern by a directional deposition technique. However, the product-by-process limitation 
is not given any patentable weight since the process "directional deposition technique" is a commonly 
known film deposition method in the art that does not differentiate the product, i.e. the deposited anti- 
reflection coating on the surface of relief pattern, from the prior art diffractive optical element having the 
same structure. 

With regard to claim 2, the quartz substrate (Si0 2 ) is a semiconductor substrate. 

With regard to claim 3, the diffractive optical element forms a transmission grating. 

With regard to claim 4, Unno et al teaches that the anti-reflective coating comprises dielectric 
layer materials such as metal oxide, (please see column 5 and line 43). 

With regard to claims 7-8, Unno et al teaches that the surface relief pattern comprises a first set of 
surfaces that are parallel to the longitudinal surface of the substrate and are coated with the anti-reflective 
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coating and comprises a second set of surfaces that are perpendicular to the longitudinal surface of the 
substrate that are not coated with or free from the anti-reflective coating, (please see Figures 3 and 4). 
This reference has therefore anticipated the claims. 

Claim Rejections - 35 USC §103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claim 5 is rejected under 35 U.S.C 103(a) as being unpatentable over the patent issued to 
Unno et al and in view of the patent issued to Tran et al (PN. 5,853,960). 

The diffractive optical element taught by Unno et al as described for claim 1 above has met all 
the limitations of the claims. Unno et al teaches that the anti-reflective coating may be formed by 
dielectric layer material such as metal oxides, however it does not teach explicitly that it also includes the 
materials claimed, (i.e. silicon dioxide and silicon nitride etc.). But these materials are extremely well 
known dielectric materials for making anti-reflective coating, as demonstrated by the teachings of Tran et 
al, (please see column 9, lines 7-19). It would then have been obvious to one skilled in the art to apply 
the teachings of Tran et al to modify the anti-reflective coating of Unno et al to utilize dielectric 
materials such as silicon dioxide or silicon nitride for the benefit of making the anti-reflective coating 
with desired optical characteristics. It further has been held that it is within the general skill of a worker 
in the art to select a known material on the basis of its suitability for the intended used as a matter of 
obvious design choice. In re Leshin, 125 USPQ 416. 

7. Claims 9-11, and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over the 
patent issued to Unno et al. 
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Unno et al teaches a diffractive optical element and a method for making it, wherein the 
diffractive optical element, (please see Figures 3 and 4), comprises a quartz substrate, (21) having surface 
relief pattern formed on a first side of the substrate, and an anti-reflection coating (layer 22, in Figure 3 
or multilayer 23-24 in Figure 4), formed on the surface relief pattern wherein the anti-reflective coating 
has substantially the same dimension as the surface relief pattern, (please see column 5, lines 20-55). 

This reference has met all the limitations of the claims. Unno et al teaches that the anti-reflective 
coating may be deposited directly on the substrate or deposited on the underlying film (12). However 
Unno et al does not teach explicitly that the anti-reflective coating is deposited directionally via the 
deposition process such as sputtering. Unno et al does teach explicitly that the underlying layer film (12) 
that is dielectric in nature can be deposited on the substrate using directionally selective deposition 
process via sputtering system, (please see Figure 2 and column 4, lines 27-37, and 55-64). It would then 
have been obvious to one skilled in the art to apply the explicitly teachings of deposition process and 
system disclosed by Unno et al to also carry out the deposition of the antireflective coating for the benefit 
of using the same and conventional arrangement to form the coating to save the manufacturing cost. 

With regard to claim 10, the quartz substrate (Si0 2 ) is a semiconductor substrate. 

With regard to claim 1 1, Unno et al teaches that the anti-reflective coating comprises dielectric 
layer materials such as metal oxide, (please see column 5 and line 43). 

With regard to claim 15, the sputtering system is disclosed in Figure 2. 

8. Claims 12-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over the patent 
issued to Unno et al as applied to claim 9 above, and further in view of the patent issued to Tran et 
ah 

The diffractive optical element taught by Unno et al as described for claim 9 above has met all 
the limitations of the claims. Unno et al teaches that the anti-reflective coating may be formed by 
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dielectric layer material such as metal oxides, however it does not teach explicitly that it includes the 
materials claimed, (i.e. silicon dioxide and silicon nitride etc. in claim 12). But these materials are 
extremely well known dielectric materials for making anti-reflective coating, as demonstrated by the 
teachings of Tran et al, (please see column 9, lines 7-19). It would then have been obvious to one skilled 
in the art to apply the teachings of Tran et al to modify the anti-reflective coating of Unno et al to utilize 
dielectric materials such as silicon dioxide or silicon nitride for the benefit of making the anti-reflective 
coating with desired optical characteristics. It further has been held that it is within the general skill of a 
worker in the art to select a known material on the basis of its suitability for the intended used as a matter 
of obvious design choice. In re Leshin, 125 USPQ 416. 

With regard to claims 13-14, Unno et al teaches conventional film deposition systems, such 
sputtering system and vacuum deposition system can be used to deposit the film, (please see column 4, 
lines 27-32). However it does not teach explicitly that the anti-reflective coating may also be deposited 
by electron beam evaporation process. But electron beam evaporation process is an equally well known 
coating process for making anti-reflective coating as taught by Tran et al (please see column 9, lines 7- 
19). It would then have been obvious to one skilled in the art to apply the teachings of Tran et al to use 
the electron beam evaporation process as an alternative method for forming the anti-reflective coating for 
the benefit of using alternative yet well-known process to form the coating. 

9. Claims 16-20, and newly added claims 21-22 and 24 are rejected under 35 U.S.C 103(a) as 
being unpatentable over the patent issued to Unno et al (PN. 6,641,985) in view of Kato et al (PN. 
6,476,968). 

Unno et al teaches a diffractive optical element and a method for making it, wherein the 
diffractive optical element, (please see Figures 3 and 4), comprises a quartz substrate, (21) having surface 
relief pattern formed on a first side of the substrate, and an anti-reflection coating (layer 22, in Figure 3 
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or multilayer 23-24 in Figure 4), formed on the surface relief pattern wherein the anti-reflective coating 
has substantially the same dimension or width dimension as the surface relief pattern, (please see column 
5, lines 20-55). 

Claim 16 has been amended to include the feature that the substrate having the diffracting 
features is configured to focus infrared light. The feature concerning the "focus" is rejected under 35 
USC 1 12, first paragraph, for the reasons stated above. This feature is examined with the interpretation 
that the diffractive feature is configured to diffract infrared light. Unno et al does not teach such 
explicitly. However Unno et al does teach explicitly the theoretical equations for designing the 
diffractive feature in terms of design wavelength, namely Unno et al teach explicitly about the steps 
height for the diffractive feature in terms of wavelength of interest, (please see equations 2-4, and column 
5, lines 42-56 for the anti-reflection coating also). From these equations, one skilled in the art can easily 
plugging the number for the infrared light wavelength, (i.e. greater than 700 nm), to design the diffractive 
optical element that is capable of diffracting infrared light. Kato et al in the same field of endeavor 
teaches that diffractive optical elements can be used with infrared light for a varieties of optical 
applications such as photographic and exposure systems, (please see column 1, lines 6-11). It would then 
have been obvious to one skilled in the art to take the design formula of Unno et al to design the 
diffractive optical element to diffract infrared light for the benefit of utilizing the diffractive optical 
element in infrared photographic or exposure systems. 

With regard to claim 17, the quartz substrate (Si0 2 ) is a semiconductor substrate. 

With regard to claim 18, Unno et al teaches that the anti-reflective coating comprises dielectric 
layer materials such as metal oxide, (please see column 5 and line 43). 

With regard to claim 19, Unno et al teaches that the anti-reflective coating may be deposited 
directly on the substrate or deposited on the underlying film (12). However Unno et al does not teach 
explicitly that the anti-reflective coating is deposited directionally via the deposition process such as 
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sputtering. Unno et al does teach explicitly that the underlying layer film (12) that is dielectric in nature 
can be deposited on the substrate using directionally selective deposition process via sputtering system, 
(please see Figure 2 and column 4, lines 27-37, and 55-64). It would then have been obvious to one 
skilled in the art to apply the explicitly teachings of deposition process and system disclosed by Unno et 
al to also carry out the deposition of the antireflective coating for the benefit of using the same and 
conventional arrangement to form the coating to save the manufacturing cost. 

With regard to claim 20, Unno et al teaches that the surface relief pattern comprises a first set of 
surfaces that are parallel to the longitudinal surface of the substrate and are coated with the anti-reflective 
coating and comprises a second set of surfaces that are perpendicular to the longitudinal surface of the 
substrate that are not coated with or free from the anti-reflective coating, (please see Figures 3 and 4). 

With regard to newly added claims 21-22, Unno et al teaches explicitly that the optical thickness 
of the antireflective coating is a multiple of a quarter of a wavelength of interest, (please see column 5, 
lines 42-56), this means that for infrared light, which has a wavelength greater than 700 nm, one quarter 
of it is greater than 170 nm It would have been obvious to one skilled in the art to make the antireflective 
coating has an optical thickness greater than 170 nm in order for it to be workable in the infrared light for 
the benefit of allowing the diffractive optical element applicable in optical system using infrared light. 

With regard to newly added claim 24, as shown in Figure 3, Unno et al teaches that the diffractive 
optical element has evenly spaced grooves. 

10. Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over the patents issued to 
Unno et al and Kato et al as applied to claim 16 above, and further in view of the patent issued to 
Knapp et al (PN. 6,077,569). 

The diffractive optical element taught by Unno et al in combination with the teachings of Kato et 
al as described for claim 16 above have met all the limitations of the claims with the exception that these 
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references do not teach explicitly that the antireflective coating con^rises titanium oxide. However 
titanium oxide is one of the most well know dielectric materials for making antireflective coating as 
shown by the teachings of Knapp et al, (please see column 1, lines 34 to 67). It would then have been 
obvious to one skilled in the art to use titanium oxide as an alternative choice for making the antireflective 
coating for the benefit of its suitability and its higher refractive index that requires less physical thickness 
of the layer to be used which then saves the cost of making the layer. 



Response to Arguments 

1 1 . Applicant's arguments filed October 25, 2004 have been fully considered but they are not 
persuasive. The newly amended claims and newly added claims have been fully addressed and they are 
rejected for the reasons stated above. 

In response to applicant's arguments which states that Unno et al does not teach or suggest that 
the antireflective coating formed on the surface relief pattern by "directional deposition process", the 
applicant is respectfully noted that such explicitly teachings are not relied upon to reject the claims. The 
feature "the coated surface relief pattern has substantially the same dimensions as the underlying surface 
relief pattern" is not in the claims and therefore cannot be relied upon to overcome the rejections. Unno 
et al teaches that the dielectric layers can be deposited by many conventionally known deposition 
processes, that include sputtering system, vacuum deposition system, plasma-enhanced CVD system , and 
RF sputtering process, (please see column 4, lines 28-37). The RF sputtering process is known in the art 
as magnetron sputtering process which is a directional deposition process. Although Unno et al does not 
teach explicitly that the layers for the antireflective coating, which are dielectric in nature, are formed by 
the directional deposition process, however they have to be formed by one of these well known standard 
deposition processes, and very likely to be formed by the process particular taught in the disclosure since 
it is nature for one skilled in the art to use the same deposition process for forming the layers. 
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Furthermore, as disclosed by the instant application, the antireflective coating can be either deposited by 
directionally deposition process or any other conventional sputtering process such as DC or RF 
sputtering process, (please see page 6, lines 6-19). Applicant's own disclosure indicates that the 
deposition process is not novel and it does not differentiate the diffractive optical element made by the 
process from the element made by any other conventional deposition process. The feature concerning 
deposition process therefore is not a patentable distinction. 

Conclusion 

12. Applicant's amendment necessitated the new ground(s) of rejection presented in this Office 
action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is 
reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE MONTHS from 
the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the mailing 
date of this final action and the advisory action is not mailed until after the end of the THREE-MONTH 
shortened statutory period, then the shortened statutory period will expire on the date the advisory action 
is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later than SIX 
MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Audrey Y. Chang whose telephone number is 571-272-2309. The examiner can normally 
be reached on Monday-Friday (8:00-4:30), alternative Mondays off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Drew 
Dunn can be reached on 571-272-23 12. The fax phone number for the organization where this 
application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-2 1 7-9 1 97 (toll-free). / 



A. Chang, Ph.D. 




